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Architectural Framework & Application to System Engineering

Potential Coalition Partner Component of the Single Integrated Air Picture

Summary and Next Steps

Purpose of Briefing

Present CIAP Exploratory Architecture Development Among The
Coalition Partners
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Architecture Definition o
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o “Architecture”

“The structure of components, their relationships, and the principles and
guidelines governing their design and evolution over time”

— |EEE STD 610.12 as adapted by the U.S. DOD C4ISR Architecture
Framework, Version 2.0, 18 December 1997

« Documenting the Architecture allows users to visualize expected capabilities and
system engineers to visualize functions that system must perform, which
systems must exchange data, and what the protocols needed for exchange

Guidelines and Process for Developing Architectures That
Are Consistent, Comparable, and Integrable
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High Level Op Concept
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Activity Model

Information Exchange
Matrix
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System Element
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Node Connectivity
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Architectures Provide the Framework for Establishing Operational Uses
of a System of Systems and for Systems Engineering
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Operational Concept Lesser

_OV-I : ] The Role of Engineering and Technology

;_ _bM-4_ T Greater
e 0\ VA

System Functional Mapping

il A 1st Order Analysis:
S SY-3 Functionality--

SV4

System Interface Mapping

DRM: Design Reference Mission
OpSit: Operational Situation

Using Architectures in Systems o

RpA

Engineering & Acquisition CHIEF
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CV-6
ov-1
ov-2
Oov-3
ov-4
OV-5
OoV-6C
Sv-1
SV-2
SV-3
SV-4
SV-5

SV-6
SV-7
SV-8
SV-9
SV-10
TV-1
TV-2

Capabilities Evolution Description
High-level Operational Concept Graphic
Operational Node Connectivity Description
Operational Information Exchange Matrix
Command Relationships Chart

Activity Model

Operational Event/Trace Description
System Interface Description

Systems Communication Description
Systems Matrix

System Functionality Description

Operational Activity to System Function
Traceability Matrix

System Information Exchange Matrix
System Performance Parameters Matrix
System Evolution Description

System Technology Forecast

System Activity Sequence & Timing
Technical Architecture Profile
Standards Technology Forecast

e o | 2nd Order Analysis:
OV-2 SV-1 _TV']- Static Interoperability

TTP:  Tactics, Techniques, Procedures —'OV_3 = ST —~Sv_6— ->

Note: There are dependencies between the Architecture

Acquisition Strategy
SV8 _
m— L4
T SV-9 “CV-6

products that are not shown in the System Architecture Performance
Engineering flow. Many of the products are and Behavior
developed concurrently. e ]
OV-6C =
Architectures Provide the Framework for SV
FoS/SoS Systems Engineering & Acquisition 3SV-10
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3rd Order Analysis:

Excutable | Dynamic Interoperability

Model
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« Architectural Framework & Application to System Engineering

>« Potential Coalition Partner Component of the Single Integrated
Air Picture

« Summary and Next Steps
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SIAP Operational Concept

¢+ The Coalition Component of Single Integrated Air
Picture is a database of threat, friendly and unknown,,
tracks, identified, geolocated, time referenced, and Theater External C2 —— \;{:.' Space Euppnrt
"\.
Airborne

maintained jointly in near real-time by the coalition
Alrbarn s
Targses
Information Source Neutral Alrbarna Tarasts
- s E EEL

partners. Will also provide the capability to share, but
.r'*- . - i .r = . -. o - . :
= : — -. I -‘. v i # - A r 2

Tasking Orders and areas of sensor responsibility.

not develop, joint planning information, such as Air

Maritime Sensor

etwork Fia/

e i
=--"!‘ -'ﬁ -

Maritime Weapons

Maritime C2 SRg——

-_"é':_' . E"qh'-'T..'r_._._'l :J}

Reference:s-Single Integrated Air Picture Weapons Nebwork

SIAP Operational Concept Is Being Used As a Starting Point for

Coalition Operational Concept Discussed



Potential Capstone Requirements &7

[ENGINEER

« Capability Requirements
— 360 degree multi-dimensional surveillance coverage
— Common, continuous, and unambiguous Battlespace Air Picture
— Combat identification
— Tactical and Intelligence Data Exchange

 Key Performance Parameters
— Minimum number of sensors and tracks supported @
— Track association probability @
— Track accuracy @
— Combat identification/misidentification probabilities @
— Track information exchange requirements
— Joint planning information exchange requirements

(1) Need to be specified relative to inherent sensor, navigation accuracies

Actual Capstone Requirements Need to be Determined by
Coalition Partners
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Connectivity Between Command Levels &2,
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ntelligence| |[Intelligence| |Intelligencq [Intelligence i
Database Database Database Database Database

Distributed
Database

Network
Planning

Network

» | Database

Component .
Command Level Coordination
Planning
Network
— — Tasking
Command &
Control

Orders

Unit Level

Data Exchanges Among Command Levels is a Driver on
Information Exchange Requirements
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Perform TAMD

RDA CHENG proposed
Naval SIAP Component

AQ Of JTAMD Architecture
I
I I I
Monitor Assess Plan Execute Sustain
Al A2 A3 A4 A5

Monitor
SIAP

Assess
SIAP

[
Plan
SIAP
A2

Execute
IVl

SIAP

1| '_l
Sustain
SIAP

Ao

[~ AL1.1Collect SIAP State [ A2.1.1 Assess SIAP

A1.1.3 Monitor
Commanders
Guidance

A2.1.3 Determine Air
Object State &
Indicators

SIAP and US Navy Component of TAMD Architecture is being used
as a Starting Point for Coalition Development

A3.1.1 Conduct Mission

Information State Analysis
— A2.1.2 Generate Air A3.1.2 Collect & Analyze
Al1.1.2 Collect Oth f
Trgcek Dateer Track/Non Track Planning Data
File A3.1.3 Produce Course
— of Action

A3.1.4 Build SIAP

Planning Products

Reference: JTAMDO and SIAP Activity Models

* The Naval Component of JTAMD is the Basis for PR-05 Naval TAMD

[~ A4.1.1 Communicate

A4.1.2 Connect SIAP

[— A4.1.3 Configure &
Register SIAP
Sensor/Source

| A4.1.4 Conduct SIAP

— A4.15 Provide SIAP
Products

A5.1.1 Manage and
Control SIAP

A5.1.2 Store and
Report SIAP
Information

with SIAP
Commandand
Control Structure

Sensor/Source

Naval TAMD Activity Model (OV-5)*
Preliminary Executable SIAP Decomposition

RDA
GHIEF
[ENGINEER

Nodes

| A |

Fidelity Tests

\ J

Proposed CIAP
Operational Activity Node
—>

Sustain

Theater
Command
& Control

| QY. .

Logical Relations of Activities

SIAP
Network

- Sensors
- Links

Monitor

Assess

Execute

Performance will be Evaluated in an Executable Model of the Activities
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Generate and Communicate Time

Generate and Communicate Navigation Data
Generate and Communicate METOC Data

2

<

\ @

2

CSD Services
CSD Networking

Search
Underwater Active
Underwater Passive
Surface/Ground Active
Surface/Ground Passive
Horizon Air Active
Horizon Air Passive
Above Horizon Air Active
Above Horizon Air Passive
Over the Horizon Active
Over the Horizon Passive

Track

Feature Extraction

Identification

CSD Communications

CFO Services
CFO Networking
CFO Communications

Multi sensor Data Alignment
+ Temporal Data Alignment

Systems Functionality Description (SV-4 Series
Proposed Functions for Air Picture Integration

RDA
GHIEF
[ENGINEER

Force Planning
Operations Planning
« Plan CIAP
- Identify Sensor Resources

Mission Planning
Mission Modeling/Simulation
« Model CIAP Coverage
- Generate CIAP Employment Recommendations
- Generate CIAP Contingency Coverage
Environmental Prediction

- Determine Sensor Location and Sector Responsibilitie

Sense

Command
Act

Platform Transport
System Transport
Troops/Cargo Transport

+ Spatial Data Alignment
Multi sensor Data Association

Common Track File Generation

+ Update Existing Tracks

+ Initiate New Tracks

+ Track File Culling
Common Identification

A |

Target Prioritization
Target Weapons Pairing
Dynamic Deconfliction

» Single Sensor Sense (SS)
e Communicate Sense
Data ( )
e Multi-sensor Sense (MS)
e Communicate Force Orders

(

 Situational Assessment SA)
* Plan (P)

« Decision (D)

« Communicate Order (©0)
Force Positioning (FP

« Engagement Execution(EE)

« Communicate Status (C%)

 Precision Navigation & Time
Generation (

CS Services
CS Networking
CS Communications

Tactical Picture Generation
+ Develop Tactical Picture
- Update Tracks
- Update Intelligence
- Update Topographical Information
- Update Environmental Information
- Update Operational Data

Weapon Initialization & Launch
Fire Control

lllumination
Intercept

Battle Damage Indication
Electronic Attack

+ Display Tactical Picture

- Display Tracks
- Display Intelligence
- Display Topographical Information
- Display Environmental Information
- Display Operational Data
- Display CIAP Coverage

Engagement Status Tracking

Battle Damage Assessment

Alert Generation

CO Services
CO Networking
CO Communications

Reference: US ASN(RDA) Chief Engineer's Common Functional View for PR-05
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System-to-Functional Mapping R
Australian System Example CHIEF
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S5V Functions
TS ISR CTP| P | SA =] FP | EE

£001 Systems

AMAPEES
ARAPG-72
SPS-490071
Jindelaa Cparabionad
Eadar Matesom
Weapons
ANLTE Sparros
e

AR AAK
RAFER
RES-TO

SM- 1R

EFCZ

Link-< & ® x x
Link-11 ¥ 2 ®
Dafenca Secret Metwark
ZWWAR

SFRMET

E R ET

ERE A A A

Joint Command Zippoit

satar EEIUJF.I

ZD0T Symtens
Sensors
APlAFGE T3
SPS-4aaiy1
Jindelaa Cparationsd

Il

A

MESH
WBHEH'!
ARATF Sparnow
AR
AMRAAK
RN
ESSH

RAPER
RES-TO
SR

BFC2

Link-< & X

R SRR N R

Link-11 %
Link-15 %

e | How the Coalition Partner
T R—— systems support CIAP specific

CWaR

SFRNET functions would be identified

Joint Command Support

Thes B by allocations here
Ldansgenart Command

AL AL

Under review by Australia
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Logical Interface View (SV-4 Series) &ea,
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. Sense
Polsmon Rules of Engagement
Velocity Target list
Heading : A + High priority targets Command
Time ) » Disapproved targets
Hydrography W 0,77 Intelligence ACt
Hazards — Restricted areas
Environmental Data
Maps/Geography/Terrain
- Force Position Orders
Intelligence + Position and Routing
Restricted Areas « Sensor Coverage Requirements
- + Engagement Zone Requirements
Target list Restricted Areas
* High priority targets
+ Disapproved targets
Restricted areas
>
b —
Detections or Tracks
Features or ID
Imagery Registered & Correlated
Tracks (position, velocity, ID) Taical Elene Engagement Orders
Imagery Engagement Status : X{eapon tT ype Mission Stat
Battle Damage Assessment Im poin Ission Status
e e * Firing Time Engagement Results
9 * ECM mode Imagery
* Single Sensor Sense (SS) « Decision (D)
* (D:ommunlcate Sense « Communicate Order ()
Ma'ia" ( ) S MS » Force Positioning (FP)
Cu tl-sengor le:nse (O d) « Engagement Execution(EE)
( omrr)1un|cate orce Orders « Communicate Status ( )
 Situational Assessment (SA) ' gf:ésrg?owa(‘v'gat)'on & Time
e Plan (P)
Reference: US ASN(RDA) Chief Engineer's Common Functional View for PR-05
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System Mappings (SV-3 series) oA
US Navy System Example - Circa 2019 CHIEF
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Systern-lo-Function Mapping [SV-3a) Syatein System-to-System Mapping (SV-3c)
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SV-3 Architecture Views Define the Systems, Platforms and Required Connectivity Among Coalition
Systems and Provides Details of Connectivity Defining IERs
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/) WEB Enabled Collaborative Engineering &7i-
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Collslgoraive Erlginigerine envirarmeni (CEE)

Coalition System Engineering Facilitated by CEE
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Summary and Next Steps Criir

[ENGINEER

+ Capstone Requirements Under Discussion

+ C4ISR Architecture Framework 2.0 to Standardize
— Operational Concept

— System Functionality and Connectivity
+\Web-Based CEE to Facilitate Development

+ Continued Collaborative between Coalition Partners

Working Towards a Demonstration




